Role of His101 in the Protein Folding/Unfolding of a Goose-Type Lysozyme from Ostrich (Struthio camelus) Egg White.
To understand the role of His101 in protein structure stabilization of goose-type (G-type) lysozyme, we conducted thermal unfolding/refolding experiments using native G-type lysozyme from ostrich egg white (nOEL), the recombinant G-type lysozyme (rOEL), and the mutant lysozyme, in which His101 is mutated to alanine (H101A-OEL). Thermal stability on lytic activity and in-gel refolding experiments provided similar profiles for all three OELs. Circular dichroism (CD) spectroscopy was used to determine the secondary structure of three OELs as a function of temperature. Unfolding/refolding experiments (30-90 °C) monitored by CD spectroscopy revealed an unfolding transition at 65-67 °C and a complete refolding at almost the same temperature. Notably, a slightly lower thermal stability was observed for H101A-OEL, corresponding to the calculated difference in transition free energy of thermal unfolding (∆∆G m) between rOEL and H101A-OEL of -0.63 kcal/mol. To assess the effects of H101A mutation on the electrostatic behavior, we examined the pH-activity profile of the three OELs. nOEL and rOEL exhibit bimodal relationship between pH and lytic activity showing optima at pH 3.0 and 7.0, while optima for H101A-OEL activity were pH 4.0 and 6.0. Electrostatic environment surrounding His101 was affected by the H101A mutation resulting in the slightly lower thermal stability.